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KEYBOARD CONTROLLER 


GENERAL DESCRIPTION 


The W83C45 is an 80C42 based keyboard and mouse controller. It is designed to provide the 


functions needed to interface a CPU to a keyboard or to a PS/2 mouse, and can be used with IBM®- 
compatible personal computers or PS/2-based systems. The W83C45 incorporates 2K byte software 
ROM BIOS, and 256 byte data RAM. The W83C45 controller receives serial data from the keyboard 
or PS/2 mouse, checks the parity of the data, and presents the data to the system as a byte of data in 
its output buffer. The controller will interrupt the system when data are placed in its output buffer. The 
keyboard and PS/2 mouse are required to acknowledge all data transmissions. No transmission 
should be sent to the keyboard or PS/2 mouse until the acknowledge signal is received for the 
previous byte sent. 


FEATURES 


Supports keyboards of AT mode and PS/2 mode 


Automatically detects PS/2 mode or AT mode 
Supports PS/2 Mouse 
Built in 2 KB Programmable ROM, 256 Byte data RAM 


Programmable ROM code licensed from Phoenix® MultiKey/42 


Operating frequency from 6 MHz to 12 MHz 
IRQ12 can be released when PS/2 mouse is not installed 


Enhanced ESD protection 


5V operation 
Packaged in 40-pin DIP or 44-pin PLCC 
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PIN CONFIGURATIONS 


40-pin DIP 


Vcc 

1 

P27 (KDAT) 

P26 (KCLK) 

P25 (IEMP/MINT) 
P24 (KINT) 

P17 (KINH) 
P16(DISP) 


ANOaARWNM = 


P23 (NC/MCLK) 
P22 (NC/MDAT) 
P21 (GA20) 


P20 (RC) 


44-pin PLCC 


Vv PPP 
c 2 2 
c 76 5 


Cc 


4 3 2 1 4443 42 41 40 
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1.0 PIN DESCRIPTION 


DIP) PLCC) 
a ae KIB Glock Input KIB Glock Input 


Optional +5V Power Optional + 5V Power 
upp Supply 


rhe enero — 

[8 [= [eno | Optional Ground Power | Optional Ground Power | 
SETS ep 
ee 


= 25 1, 12, 13, Reserved | 
23, 28, 34 


15, 16,17, | 17, 18, 19, 
18,19 20, 21 
P20 | 2% | - | GNO | Ground Power Supply | Ground Power Supply _ 
21 24 P20 Bit 0 of Port2 Bit 0 of Port2 
ee ee ee 
Bit 1 of Port2 7 1 of Port2 
EL [latices 
Bit 2 of Port2 , 2 of Port2 


(NC: User-defined I/O) (MDAT: Mouse Data 
Output) 


Bit 3 of Port2 Bit 3 of Port2 


(NC: User-defined I/O) (MCLK: Mouse Clock 
a 


Publication Release Date: November 1996 
-3- Preliminary Revision 0.9 


W83C45 


Winbond 


Electronics Corp. 


PIN DESCRIPTION, continued 
FUNCTION 


AT MODE PS/2 MODE 


Bit O of Port Bit O of Port1 
(K/B Data Input) 


/O - 2 of Port2 = 2 of Port2 
ee ea 
/O Bit 3 of Port1 = 3 of Port1 
LE feel [eaten [tranmeaoy 
31 35 | P14 Bit 4 of Port1 Bit 4 of Port1 
a ee ee eee 
PU* (User-defined I/O) (User-defined I/O) 
PU* (DISP: Display Select) (DISP: Display Select) 
PU* (KINH: K/B Inhibit Switch) | (KINH: K/B Inhibit Switch) 
35 39 O P24 Bit 4 of Port2 Bit 4 of Port2 
ie (KINT: K/B OBF O/P (KINT: K/B OBF O/P 
Interrupt) Interrupt) 
Bit 5 of Port2 Bit 5 of Port2 
ill (IEMP: I/P Buffer Empty) | (MINT: Mouse OBF O/P 
Interrupt) 
Bit 6 of Port2 Bit 6 of Port2 
ee a ee eee 
Bit 7 of Port2 = 7 of Port2 
a fetta i steam 


| ott | KB Data Input oe Clock Input 


* Internal pull-up resistor 
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2.0 BLOCK DIAGRAM 


DBB STATUS 
REGISTER | werec 2048 x 8 
>| 11 BIT PC 
PROGRAM reoeeee 
DBB OUT 


ROM 
DBB IN 
DATA MEMORY 
REG BANK1 
STACK 
CPU CORE 


CONTROL REG BANKO 


LOGIC 


nRESET ————» © 8-BIT TIMER CONDITIONAL 
EVENT BRANCH 
COUNTER LOGIC 


P10 
CLK IN —____» TIMING inPUTS P11 


P12 
OUTPUT P13 


P14 
PORT 1 Bie 


INTERFACE P16 (DISP) 
P17 (KINT) 


STATUS 


P20 (nRC) 

P21 (nGA20) 

P22 (NC/MDAT) 
OuIEUD P23 (NC/MCLK) 
PORT 2 P24 (KINT) 

P25 (IEMP/MINT) 

INTERFACE P26 (KCLK) 

( 


P27 (KDAT) 


3.0 ABSOLUTE MAXIMUM RATINGS 


Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability of the 
device. 
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4.0 ELECTRICAL CHARACTERISTICS 


(Ta = 0° C to + 70° C, Vop = +5V + 5%) 


ae _| 


O/P Leakage Current 


IIH I/P Leakage Current 
IIL /P Leakage Current (Except P10, P11, 
P12, P13, P14, P15, P16, P17) 


I/P Leakage Current (P10, P11, P12, 
P13, P14, P15, P16, P17) 


5.0 OUTPUT BUFFER 


The output buffer is an 8-bit read-only register at I/O address hex 60. The keyboard controller uses 
the output buffer to send the scan code received from the keyboard and data bytes required by 
commands to the system. The output buffer should be read only when the output buffer full bit in the 
register is 1. 


6.0 INPUT BUFFER 


The input buffer is an 8-bit write-only register at I/O address hex 60 or 64. Writing to address hex 60 
sets a flag that indicates a data write; writing to address hex 64 sets a flag that indicates a command 
write. Data written to I/O address hex 60 are sent to the keyboard (unless the keyboard controller is 
expecting a data byte) following the controller's input buffer only if the input buffer full bit in the status 
register is set to 0. 
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7.0 AT MODE OPERATION 


7.1 STATUS REGISTER (AT MODE) 


The status register is an 8-bit read-only register at I/O address hex 64 that holds information about the 
status of the SS controller and interface. It may be read at any time. 


1: ou buffer full 
i 
i: Input buffer full 
System Flag (FO) This bit may be set to 0 or 1 by writing to the system 


flag bit in the command byte of the keyboard controller. 
It is set to 0 after a power-on reset 


Command/data (F1) 0: Data byte 
1: Command byte 


Inhibit Switch 0: Keyboard is inhibited 
1: Keyboard is not inhibited 


This bit is cleared when Password is enabled or if 
P17=0 


5 Transmit Time-out 0: No transmit time-out error 
pS [teemtseretNawminecurercr 
Receive Time-out 0: No receive time-out error 
a a 
i Even ie a 
7.2 Output Port Definition (AT Mode) 


0d Stones —OSCSs~—~‘“‘“*S*S*SC‘“‘“S“<CSC 


a 
snp Buterempy ——SSSCSC~“~*~*~“‘“*~“~*~*~*~*™ 
[8 “(keyboard Cock Ou) —OCSC=~“‘*‘“*~“‘*‘“~*~S~*~* 


Publication Release Date: November 1996 
-7- Preliminary Revision 0.9 


W83C45 


Winbond 


Electronics Corp. 


7.3 Input Port Definition (AT Mode) 


Undefined 


Display Type Switch 
0: Primary display attached to color/graphics 
1: Primary display attached to monochrome 


Keyboard Inhibit Switch 
0: Keyboard inhibited 
1: Keyboard not inhibited 


7.4 Test-input Port Definition (AT Mode) 


—_ 
| 0 Keyboard Clock (Input) 
Keyboard Date inp) 


8.0 PS/2 MODE OPERATION 
8.1 Status Register (PS/2 Mode) 


BIT FUNCTION DESCRIPTION 
Output Buffer Full 0: Output buffer empty 
1: Output buffer full 
1 Input Buffer Full 0: Input buffer empty 
1: Input buffer full 


2 System Flag This bit may be set to 0 or 1 by writting to the system flag 
bit in the command byte of the keyboard controller. It is 
set to 0 after a power-on reset. 

3 Command/Data 0: Data byte 
1: Command byte 
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Status Register (PS/2 Mode), continued 


BIT FUNCTION DESCRIPTION 
Inhibit Switch 0: Keyboard is inhibited 
1: Keyboard is not inhibited 
5 Auxiliary Device Output | 0: Auxiliary device output buffer empty 
Buffer 1: Auxiliary device output buffer full 
7 


B 
4 


General Purpose Time- | 0: No time-out error 
out 1: Time-out error 
Parity Error 0: Odd parity 

1: Even parity (error) 


8.2 Input Port Definition (PS/2 Mode) 


Display Type Switch 
0: Primary display attached to color/graphics 
1: Primary display attached to monochrome 


Keyboard Input Switch 
0: Keyboard inhibited 
1: Keyboard not inhibited 
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8.4 Test-input Port Definition (PS/2 Mode) 


FUNCTION 


a ee Keyboard Clock Input 


9.0 AT MODE COMMANDS (I/O ADDRESS HEX 64) 


COMMAND FUNCTION 
Read Command Byte of Keyboard Controller 


| he 
Write Command Byte of Keyboard Controller 
[6 [ieMPC Compa Mede 
[0 [Enable Output Ber Ful iterupt 


Test Password 
Returns OFAh if Password is loaded 
Returns OF 1h if Password is not loaded 


Load Password 
Load Password until a ‘0’ is received from the system 


Enable Password 
Enable the checking of keystrokes for a match with the password 


A Self-test 
Return 055h if successful self test 


20h 
60h 
A4h 
Adh 
A6h 

Ah 
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AT MODE Commands (I/O Address HEX 64), continued 


Interface Test 
jeit| —BITDEFINITION 
}00 [NoknorDetected 
} 01 | KB Clock Line is StuckLow | 
[02 | KiB Clock Line is Stuck High | 
[03 | Ke DataLineis StuckLow | 


K/B Data Line is Stuck High 


Disable Keyboard Feature 
Enable Keyboard Interface 


Read the input Port(P1) and send data to the system 


Continuously puts the lower four bits of Port! into STATUS register 
Continuously puts the upper four bits of Port1 into STATUS register 


Make P25(MIRQ) tri-state by writing this command twice consecutively 


Make P25(MIRQ) released from tri-state by writing this command twice 
consecutively 


Send Port2 value to the system 
Only set/reset GateA20 line based on the system data bit 1 


Send data back to the system as if it came from keyboard 


Reports the state of the test inputs 


FOh-FFh, Pulse only RC(the reset line) low for 6uS if Command byte is 
even 
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10.0 PS/2 MODE COMMANDS (I/O ADDRESS HEX 64) 


COMMAND FUNCTION 
Read Command Byte of Keyboard Controller 


Write Command Byte of Keyboard Controller 


[6 [ew Keyboard Tarsatowede 
[0 [enable Keyboard ntompt 


Test Password 
Returns OFah if Password is loaded 
Returns OF 1h if Password is not loaded 


Enable Password 
Enable the checking of keystrokes for a match with the password 


Disable Auxiliary Device Interface 
Enable Auxiliary Device Interface 


Interface Test 


BIT DEFINITION 


No Error Detected 


Auxiliary Device "Clock" line is stuck low 
Auxiliary Device "Clock" line is stuck high 
Auxiliary Device "Data" line is stuck low 


04 Auxiliary Device "Data" line is stuck low 


Self-test 
Returns 055h if successful self test 


Abdh Load Password 
Load Password until a ‘0’ is received from the system 
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PS/2 MODE Commands (I/O Address HEX 64), continued 


COMMAND FUNCTION 
ABh 


Interface Test 


foo | Nokrorbetcied SSCS 
: 


Disable Keyboard Interface 


A 


Dh 
AEh Enable Keyboard Interface 


Read Input Port(P1) and send data to the system 


Continuously puts the lower four bits of Port! into STATUS register 


Continuously puts the upper four bits of Port1 into STATUS register 
Make P25(MIRQ) tri-state by writing this command twice consecutively 


Make P25(MIRQ) released from tri-state by writing this command twice 
consecutively 


FXh FOh-FFh, Pulse only RC(the reset line) low for 6uS if Command byte is 
even 


11.0 AC TIMING 


RDB Strobe Width 
Address Hold Time from WRB 
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AC TIMING, continued 


Trew [DESCRIPTION ___—*(|'WIN’ ‘| -‘WAK | UNIT 
Te [AddressHowTineomAOBSSCS~sSCiCt*dSSS 
[17 [Dataseuptime ——SSSCS~=~—~—~—sSSSSC*dSC 
[Te [DataHodTime —SC~=~<“~*~—~—~—‘—CSC—C—~‘i' Sd SSCidSC 
To [ROBt0Drve Data Dey ——S=SC~—~—SC“‘(;!S OCS 
[tii [ROBio Floating DataDelay ——=S~—dCSC*SC*dSCi ns 
[Tie [Bata Vala After Cock Fating SEND) «dt ~SSS«d| | 
[tis [we OcckPeos SSSC~‘—*tCSiSYSSCdS 
[tia [we OcckPusewiah ——SSSCS~—mSCO SSC 
[715 | Data Vaid Betore Clock Faling RECENE) | 4 | ‘| us _| 
[Tie [KIBAGK After Finish Receiving ——=SSSS*;SC@ || 
[tie [AC Pusewaneweey SSCS SSCS 
pte | TransmitTimeout——SSSSCSC~—~—~—~*—é~sSC“‘(! CdS 
[Teo [DatavaidHowtine ——S=~=~“~*~*~*é~srSC*C*‘dSC“‘#‘dL(S'~C 
T24 Time from inactive CLK transition, used to time when 5 25 us 
_ [teasttayasvecsanseonra "|| 
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12.0 TIMING WAVEFORMS 
Write Cycle Timing 


A2, CS# 
AEN 


WR# 


ACTIVE 


17 re —e 
DO~D7 DATA IN 


—+|T9 | 


GA20 
OUTPUT PORT 


117 a T18 


FAST RESET PULSE RC 
FE COMMAND 


Read Cycle Timing 


ACTIVE 


T10 


DATA OUT 


Send Data to K/B 


CLOCK 
(KCLK) 


SERIAL DATA i 
(KDAT) START, DO 


ha 
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Receive Data from K/B 


CLOCK 
(KCLK) 


SERIAL DATA 
(1) 


Input Clock 


CLOCK 


T21 


Send Data to Mouse 


Receive Data from Mouse 


MCLK 


T29 


T26 _ 
He ee 


START, DO X D1 D2 
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PS2 Mode's Mode Detect 
(P10 will be released to high by keyboard before RESET goes high.) 


PS2 Mode's Mode Detect 
(P10 will be released to high by keyboard after RESET goes high.) 


AT Mode's Mode Detect 


(P10 is internal pulled high. As there is no external loop between P27 and P10, P27 issues pulse until 
time out.) 
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13.0 TYPICAL APPLICATION CIRCUITS 
Application for AT Mode 


2 


KIN 3 


SA2 > A2 26________________ MANUFACTURING MODE JUMPER 
8042CS# 


IORD# _>- 
IOWR# 


RC#> 
GATE A20_ > 


ee KEYBOARD INTERRUPT 
37 
38 


1 
25 


KEYBOARD CLOCK _ > 
74LS04 


KEYBOARD DATA > 
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Application for PS/2 Mode 


KEYBOARD INTERRUPT 


PS/2 MOUSE INTERRUPT 


NC 


Cork >———8{, ck 


Pit 
RESET# nRESET 
P13 


P14 RAM SELECT JUMPER 
P15 MANUFACTURING MODE JUMPE! 
[8042CS# P16 


P17 
IORD# 
IOWR# 


P20 


LRO# > 
P21 -22 GATE A20 
P22 


ve 


P23 
P24/OB 
P25 
P26/KCLK 
P27/KDAT sie ‘aie 
No PS/2 MOUSE DATA 
NC 


ICC 
ai 479 
W83C45 = 


PS/2 MOUSE CLOCK 


T= 47p 


KEYBOARD CLOCK > 


KEYBOARD DATA > 
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14.0 PACKAGE DIMENSIONS 
40-pin DIP 


Dimension in inch Dimension in mm 


D 


Eee rer ee or ee 
O O 
ie) 


CAT LL a Rr or tA LL Ca LE ty oT tA tt Gy oo 
1 20 


Notes: 
. Dimensions D Max & S include mold flash or 
tie bar burrs. 
. Dimension E1 does not include interlead flash. 
A Base Plane . Dimensions D & E1 include mold mismatch and 
f are determined at the mold parting line. 
Te Seating Plane . Dimension B1 does not include dambar 
protrusion/intrusion. 
. Controlling dimension: Inches. 
General appearance spec. should be based on 
final visual inspection spec. 


44-pin PLCC 


4 Dimension in inch Dimension in mm 


6 1 44 
Piriririfrirfiriririritl 
{e) 


Min. | Nom. | Max. | Min. |Nom. | Max. 
0.185 4.70 
0.020 0.51 
0.145 |0.150 |0.155 | 3.68 | 3.81 3.94 
0.026 |0.028 [0.032 | 0.66 | 0.71 0.81 
0.016 |0.018 |0.022 | 0.41 | 0.46 | 0.56 
0.008 |0.010 |0.014 | 0.20 | 0.25 
0.648 /0.653 |0.658 |16.46 |16.59 
0.648 /0.653 /0.658 |16.46 |16.59 
0.050 BSC 1.27 BSI 
0.590 |0.610 |0.630 |14.99 /15.49 
0.590 |0.610 |0.630 |14.99 |15.49 
OUOUUUDOUUOUUUUOT | 0.680 /0.690 |0.700 |17.27 |17.53 
= as 0.680 |0.690 [0.700 /17.27 |17.53 
0.090 0.100 [0.110 | 2.29 | 2.54 
0.004 


Notes: 


1. Dimensions D & E do not include interlead 
flash. 
2. Dimension b1 does not include dambar 
protrusion/intrusion 
3. Controlling dimension: Inches 
Seating Plane . General appearance spec. should be based 
| on final visual inspection spec. 
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Headquarters Winbond Electronics (H.K.) Ltd. 
No. 4, Creation Rd. Ill, Rm. 803, World Trade Square, Tower Il, 
Science-Based Industrial Park, 123 Hoi Bun Rd., Kwun Tong, 

Hsinchu, Taiwan Kowloon, Hong Kong 

TEL: 886-3-5770066 TEL: 852-27516023 

FAX: 886-3-5792646 FAX: 852-27552064 


http://www.winbond.com.tw/ 
Voice & Fax-on-demand: 886-2-7197006 


Taipei Office 

11F, No. 115, Sec. 3, Min-Sheng East Rd., 
Taipei, Taiwan 

TEL: 886-2-7190505 

FAX: 886-2-7197502 


Note: All data and specifications are subject to change without notice. 
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Winbond Electronics North America Corp. 
Winbond Memory Lab. 

Winbond Microelectronics Corp. 
Winbond Systems Lab. 

2730 Orchard Parkway, San Jose, 


CA 95134, U.S.A. 
TEL: 1-408-9436666 
FAX: 1-408-9436668 
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